Background: Erectile dysfunction that can range from weak to severe is one of the most important sequelae of pelvic fractures and may be transient or permanent.
Introduction
Pelvic fractures usually occur in older people with osteoporosis, due to falls and minor injuries. These types of pelvic fractures are usually not associated with urological complications including erectile dysfunction (ED) [1] . In contrast, pelvic fractures in healthy young people usually occur as a result of high-energy trauma, for example, pedestrian vehicle accidents, motor vehicle accidents, crushing injuries, or fall from heights [2] .
There are several classifications of pelvic fractures, the most common classification systems are:
1. Tile Pelvic Classification
Young and Burgess Classification

The Tile Pelvic Classification was used in this study. It has three 3 major groups (A, B, and C) with each of these three groups subdivided into three subtypes as follows:
A-Stable pelvic fractures The other classification of pelvic fracture that could be used is the Young and Burgess Classification of pelvic fractures [3] , as shown in Table 1 . Fracture by superior and posterior force urethral injury is seen in 4-25% of pelvic fracture cases. There is a strong relationship between pelvic fracture and subsequent sexual dysfunction, especially if the patient had a urethral injury too, compared to the other causes of ED, such as pelvic (or perineal) trauma that accounts for 3-5% of all ED cases [6] .
It was believed that the early urethral repair can help to avoid ED [7] [8] [9] [10] [11] [12] . However, Subasi et al. (2004) studied 55 male patients who had severe pelvic fractures. Eleven (20%) of them had urethral injuries, and six (14.6%) of the 11 patients developed ED regardless of timing of urethroplasty (early or late) [4] . Furthermore, Barrett et al.
(2013) compiled a systemic review and a meta-analysis, reviewing 161 articles on pelvic fractures accompanied by urethral injuries. They compared outcomes of those who had early urethral realignment to those who had late repair. Both groups showed ED [13] .
The prostatic urethra is the most fixed portion of the human male urethra. It is fixed to the symphysis pubis and ischiopubic rami by puboprostatic ligaments and the urogenital diaphragm, making the prostatic urethra vulnerable to rupture by any shearing forces accompanying pelvic fracture [14] [15] [16] . Furthermore, any superior or posterior displacement of the symphysis pubis will also result in disruption of the prostatic urethra [6] . Patients will present with urethral bleeding, urinary retention and a high riding prostate on clinical examination. Urethral injury following a pelvic fracture most commonly occurs in the bulbomembranous part of the urethra [17] .
Few studies have reported on the overall incidence of sexual dysfunction following pelvic trauma. [17] . King et al. (1975) reported that 42% of men who had urethral injuries developed sexual dysfunction, while sexual impairment was seen in 5.5% [19] . In addition, Malavaud et al. (2000) who also studied men with pelvic injuries using the International Index of Erectile Function (IIEF) score, showed that 80.4% of these patients reported recovery of their sexual activity within four weeks, while the rest reported different degrees of sexual impairment [17] .
Importantly, the etiology of ED following pelvic fracture may be due to vascular, neurological, corporal and/or psychological factors [19] [20] [21] . Vascular damage in the pelvis may be in the form of vessel-wall tear or intimal damage, which may lead to vascular thrombosis and blockage [6, 22] . Indeed, Sharlip et al. (1981) reviewed the pelvic angiography of patients who had obliteration of the internal pudendal artery at the level of the urogenital diaphragm. They remained sexually impaired despite good collateral vascular formation and good retrograde filling of the dorsal and deep penile vessels [23] . The formation of an arterio-venous fistula between the iliac vessels may also cause ED but can be surgically corrected [6] .
Severe pelvic neurological damage may also result in ED, especially if the damage involves the lumbosacral plexus. Neurological damage may occur at the time of injury or when the patient undergoes pelvic surgery. Some of these patients show partial neurological recovery within 3-24 months [6] .
Corporal injury in those who suffered pelvic trauma can also contribute to cause ED. The proximal part of the corpora is fixed to the surrounding structures and to the pubic rami, making it susceptible to shearing forces and hematoma formation. Healing of the hematoma by fibrosis around the corpora may occur, making it non-dilatable during sexual excitement [24] .
Furthermore, due to the trauma of the injury and the long hospital stay, patients are susceptible to depression, which in turn affects sexual activity [6] . Approximately up to 10% of people who survived a major traumatic injury may develop post-traumatic stress disorders [25] , of which 80% will develop sexual dysfunction caused by the post-traumatic stress-disorder medications [26] . However, sexual performance can be improved by the withdrawal of such medications [27] . Importantly, any patient who has sexual impairment will develop a psychological response, which can ultimately worsen any underlying anatomical pathology [6] .
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Materials and Methods
This was a retrospective cross-sectional study of pelvic fracture patient records. The study included patients aged between 18 and 80 years who never suffered from sexual dysfunction before sustaining a major pelvic trauma. The Tile Pelvic Classification system was used to determine the severity of the pelvic fracture, finding that 50.9%
of the patients had a B2-type fracture and 20% had a type C facture. The study has excluded those patients who suffer from chronic medical illnesses such as diabetes mellitus with hypertension, those suffering from psychological illnesses, those who sustained head or spinal injuries and those were taking medication to treat sexual dysfunctions. 
Inclusion criteria
Time of the study
The data collection took place between November 1, 2015 and November 20, 2015.
Study location
The study was performed at the Helen Joseph Academic Hospital (HJAH) and the Male Sexual Dysfunction Clinic (MSDC) at the Charlotte Maxeke Johannesburg Academic Hospital (CMJAH).
Sample size
All telephonically contactable patients who met the study inclusion criteria and consented to participate were included in the study.
Data collection
The database of the Orthopedics Departments at HJAH and the MSDC at CMJAH was accessed to obtain the details about the patient. We accessed the electronic databases of these two hospitals using the name and hospital number to obtain contact details for each patient. The orthopedic database was also accessed to obtain patients' demographic details and to classify them according to the severity of the pelvic fracture, using the Tile Pelvic Fracture Classification.
Data Analysis
Descriptive statistics using mean and standard deviation or median and range, as appropriate, were used for analysis of numerical data. Categorical data were described using percentages. For the comparison of patients with sexual dysfunction to those 
Results
A total of 53 participants answered the IIEF score questionnaire.
The orthopedic database was accessed to obtain contact details and to classify the patients according to the severity of the pelvic fracture, using the Tile Pelvic Fracture Classification. Half (50.9%) of the patients had a B2 type of fracture and 20% had a type C facture. 
Discussion
The paucity in the literature on studies assessing the frequency of ED after pelvic fractures and the spontaneous recovery of erectile function in South Africa necessitated this study. The overall rate of ED after pelvic fracture studies reported in the literature is 11-42%. King et al. (1975) performed a study on 90 patients and found that 42% developed ED [19] , whereas Malavaud et al. (2000) reviewed 46 patients who sustained pelvic fractures and found that 23.9% had ED [17] . Furthermore, King et al. (1975) found in their study that out of the 42% of patients who developed ED, only 4 (5.5%) had permanent sexual dysfunction [19] ; but unfortunately they did not specify which aspects of sexual function was affected. This is in agreement with our study in which 86% of pelvic fracture patients reported recovery of their sexual functions and reported being able to perform sexual intercourse to some extent. In contrast, most of the participating patients in our study reported that erections were only recovered within 3 months to 8 months post injury.
However, most of these patients were not completely sexually satisfied, and therefore, we reviewed the other domains of sexual function. We noticed that such patients indeed had impairment in one or more domains, compared to patients who had not developed ED after pelvic fracture. The possible reasons for the sexual dissatisfaction may be chronic skeletal pain, painful ejaculation or urethral stricture as a result of the pelvic fracture. Some of the patients with urethral strictures may still have a stricture as sequelae to the pelvic fracture and some may have had a failed urethroplasty and are awaiting repeat procedures.
Although spontaneous ED recovery may be explained by recovery of neuropraxia, the absorption of a pelvic hematoma compressing the neurovascular bundle, other as yet unknown reasons may also contribute to spontaneous recovery and this warrants further studies.
Study Limitations
The lack of a functioning electronic database in the Department of Orthopedics at the CHBAH and the CMJAH limited the patient study numbers, as badly hand-written and incomplete patient records had to be resorted to instead. Since it was a retrospective study, contact details of patients had changed over time, making telephonic patient contact difficult and thus limiting the patient numbers. Unavailability of literature about this condition in South Africa added to the limitations of this study.
Conclusion
This study found the frequency of ED post pelvic fractures in a South African sample population to be 43.3%, which concurs with the finding by King et al. (1975) of 42%.
In addition, this study determined the frequency of spontaneous recovery of erectile function within the first 3-8 months from the time of injury to be 86%, which agrees with the 80.4% reported in the study of Malavaud et al. (2000) . Although spontaneous ED recovery may be explained by the recovery of neuropraxia, other as yet unknown reasons do exist and warrant further investigation. However, most of the ED-recovered patients in this study were not completely sexually satisfied due to chronic skeletal pain, painful ejaculation, or urethral stricture as a result of the pelvic fracture, which is the ground for future studies. 
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